Chronic exposure to hypoxia attenuates contractile responses in rat airways in vitro: a possible role for nitric oxide.
We investigated the effect of chronic hypoxia (10% O(2) for 14 days) on airway responsiveness in rats. Chronic hypoxia significantly (P<0. 05, P<0.01, P<0.01, respectively) attenuated contractions evoked by methacholine (10(-9)-3x10(-4) M), endothelin-1 (10(-10)-3x10(-7) M) and potassium chloride (10(-3)-7x10(-2) M) in rat isolated trachea. To investigate this attenuation, we studied the effect of epithelial removal, indomethacin (3x10(-6) M), and L-nitro arginine methyl ester (L-NAME, 10(-4) M), on contractile responses in control and chronically hypoxic rat trachea. Indomethacin did not alter contractions evoked by methacholine or endothelin-1 in control or hypoxic rats. In contrast, epithelial removal and L-NAME both significantly potentiated responses to methacholine and endothelin-1 in trachea from control and chronically hypoxic rats. In separate experiments, tracheal rings were first contracted with methacholine (10(-6) M) and then relaxed, either by the nitric oxide donor sodium nitroprusside or by the beta(2)-adrenoceptor agonist, salbutamol. Sodium nitroprusside was significantly (P<0.001) more effective at reversing induced tone in tracheal rings from chronically hypoxic than control rats. Salbutamol, however, was equally effective in chronically hypoxic and control rats. These results suggest that, in trachea from both control and chronically hypoxic rats, contractile responses to methacholine and endothelin-1 are inhibited by nitric oxide, probably released from the epithelium. The attenuation of contractile responses in airways from chronically hypoxic rats may be due to an enhanced guanylyl cyclase activity and hence, an increased response to nitric oxide.